actuated valves, and an assortment of spectrophotometric and electrochemical detectors. Details of the interface circuitry are given where appropriate. To demonstrate the utility of the system, an automatically generated response surface is presented for the flow injection determination of iron(II) by its reaction with 1,10-phenanthroline.
Continuous flow methods of analysis, such as flow injection analysis (FIA) [1, 2] and air-segmented continuous flow analysis (ASCFA) [3] , have become wellestablished analytical tools. These methods are characterized by their versatility, high throughput, precision and simplicity, which make them ideal for routine analyses in many fields. One difficulty with continuous flow methods is that performance factors such as sensitivity and selectivity are difficult to predict because of the complex interaction of flow dynamics and reaction kinetics. For this reason, empirical optimization methods such as simplex optimization are often used in the course of method development [4] . Such development procedures typically require the manual preparation and mixing of solutions. However, Betteridge et al. have shown that use of a computer-controlled continuous flow system can greatly reduce the time and effort required to optimize methods [5] . By placing the computer in control of hardware such as pumps, valves, and detectors, it is possible to automate solution preparation and measurement of the analytical response, and so remove the operator from the optimization loop. This improves the speed and reliability of the system and frees the chemist for more important tasks.
The use of programmable continuous flow instrumentation has other advantages. Chemical [6] . This is important, as such studies normally involve complete factorial designs with a large number of experiments. With an automated system it is also possible to carry out complex FIA experiments with greater ease. These include experiments utilizing concentration gradients [7] , merging zones [8] , and flow reversals [9] , where reproducible timing is critical.
Since its initial development, the automated continuous flow methods development system of Betteridge et al. [5] has undergone many changes. The .A uthor to whom correspondence should be addressed. figure 4 . The same controller could also be used for a four-port selector valve.
The position to which the valve is to be driven is specified by a binary value between 0 and 3. This is provided on the left-hand side of the circuit diagram and comes from one of three sources: a manual switch, a. circuit for automatic timing, or the computer. The source of the control is specified by switch 2, which is used to enable appropriate inputs of the two AOI gates (74LS54) used.
In manual mode, the position of the valve is specified by switch 1. figure 7 . The surface was generated from the data with the 3-D plotting package SURFER (Golden Software, Golden, CO, USA). It is clear that such surfaces contain a wealth of information for the analytical chemist and the value of an automated apparatus for generating such information will undoubtedly increase with the complexity of the system and the number of variables being considered.
